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AIDS IN TECHNIC IN THE IDENTIFICATION OF
CANDIDA ALBICANS*
ALBERT M. KLIGMAN, M.D., Pu.D.t
Candida albicans is separated from the other members of the genus Candida
chiefly by its characteristic of producing thick-walled chiamydospores on a
nutrient-poor medium such as corn meal agar. Specific fermentation reactions
and pathogenicity for the rabbit also characterize this species, but these deter-
minations are not ordinarily employed in routine identification. Occasionally
isolates of Candida stellatoidea produce chiamydospores although this is un-
common and there are other means of identifying this latter species or variant (1).
Some of the factors which influence chiamydospore production are:
1. Strain variation. Different isolates exhibit marked variation in their capacity
to produce chiamydospores. The range of variation extends from strains which
quickly produce large numbers of chlamydospores with a paucity of budding
cells to those in which chiamydospores are actually rare and budding cells abun-
dant (2).
2. Variations in the source of the corn meal. Yellow corn meal is evidently
superior to white meals (3).
3. Variations in the method of preparing corn meal agar. Media prepared by
prolonged boiling of the corn meal decoction (4) rather than by infusing for an
hour at 60° C. are, in the writer's experience, not as dependable.
4. Variations in the method of inoculating the medium. A deep cut or streak
through the agar yields chlamydospores much more readily than when the or-
ganisms are spread on the surface.
5. Unaccountable variations in chiamydospore production may be observed
even in the same medium with the same strain; that is, chlamydospores may
appear only in one small site in a plate in which many streaks have been made.
In general, chlamydospore production is favored by adverse conditions such
as: (1) a nutrient-poor medium; (2) reduced oxygen tension; (3) incubation at
room temperature. The usual incubator temperature of 37°C. is definitely in-
hibitory to chiamydospore formation and is to be avoided. The method to be
described is a very simple modification of the conventional technic. It encourages
more rapid, more abundant, and more dependable chlamydospore production.
It was the following experience which induced us to seek a more certain means
of producing chlamydospores. An organism resembling Candida albicans, ex-
cept for its failure to produce chlamydospores, was isolated from the spinal
fluid of a child presenting symptoms of meningo-encephalitis. A few chlamydo-
spores were finally seen after the corn meal plates had been kept for fourteen
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FIG. 1. THIS STRAIN FAILED TO PRODUCE CHLAMYDOSPORES EXCEPT UNDER THE COVER
SLIP. NOTE ABSENCE OF BUDDING FORMS
FIG. 2. ABUNDANT CHLAMYDOSPOEE EOEMATION AT THE CORNER OF THE Cover Slip
Since many of the chlamydospores are approximately in the same plane, their detection
is easy.
FIGS. 3—5. HIGH POWER VIEW OF CHLAHTDOSPOEE FORMATION
Note that most chiamydospores are in the same plane.
FIG. 6. CHLAMTDOSPOEES AND BUDDING FORMS
These latter are distinctly less common under the cover slip.
days. In an effort to stimulate chlamydospore formation by reducing the oxygen
tension an ordinary cover slip was laid over the streak in the agar immediately
after inoculation. Chlamydospores developed abundantly under it in two days.
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On repeated occasions this strain showed little tendency to chiamydospore forma-
tion when the streak was not covered with the cover slip.
In order to evaluate the worth of the cover slip modification this technic was
employed regularly thereafter in the identification of yeast-like organisms en-
countered in the clinic. In each instance two parallel cuts were made through the
corn meal agar and one was iimnediately covered with a sterile cover slip. Up to
the present Candida albicans has been encountered 21 times. In practically every
instance chlamydospore formation was well under way within two to three days
under the cover slip. Not infrequently they could be easily recognized within 24
hours. The usual irregularities in chlamydospore production occurred in the un-
covered streaks; thus in three instances chiamydospores were not observed until
the sixth day. One isolate failed to produce chlamydospores altogether without
the cover slip. In every case chlamydospore production was strikingly more
abundant under the cover slip, particularly during the first few days. Moreover,
and happily, they tend to develop immediately below the cover slip on the sur-
face of the medium. This habit greatly facilitates their detection since they lie
more or less in one plane and consequently stand out conspicuously when viewed
under the low power microscope. This is conducive to better photography, too.
In addition, the development of hyphae is markedly enhanced under the cover
slip with a corresponding decrease in the formation of budding cells. This also
makes recognition of the chiamydospores easier.
METHOD
The needle containing the yeasty growth is streaked through the medium in
the usual fashion, taking pains to cut the surface. Immediately, a flamed cover
slip is dropped onto the medium in such a way that the slip is bisected by the
streak. The slip is gently pressed onto the medium to assure exclusion of air.
Chlamydospores are produced not only along the streak but often appear in
great numbers along those edges of the slip which are at right angles to the streak.
Occasionally colonies consisting almost entirely of chlamydospores occur in-
dependently about inch away from the streak. Curiously, there may be an
enormous number of chlamydospores at one end of the streak, with practically
none at the opposite end, but there is always some area under the slip where
chiamydospores are numerous; however, the exact site is unpredictable. This is
evidently related to variations in oxygen tension and possibly is influenced by
the quantity of inoculum deposited on the medium.
As controls, three strains of Candida stellatoidea and two of Candida tropicalis,
kindly supplied by Dr. Rhoda Benham, failed to produce chlamydospores either
with or without the cover slips. The method cannot be claimed to be entirely
original. In Benham's classic paper on Monilia albicans (3) mention is made of
placing cover slips over the streak to facilitate study. The enhancing effect on
chiamydospore formation is, however, not recorded. Wickerham and Rettger (2)
clearly recognized that the application of a cover slip led to increased production
of hyphae and chlamydospores. They did not suggest its routine use.
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The writer records the present observations only to emphasize that the cover
slip modification has a very real value in the routine identification of Candida
albicans. This is particularly true for those without mycologic training.
SUMMARY
The application of a cover slip over the inoculated streak in corn meal agar
encourages more abundant and more rapid development of the chlamydospores
of Candida albicans.
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